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of' the world, and enable us to form a better judgement of the 
alterations which take place in other parts. The daily range 
of the barometer at Poonah, which is on the eastern side of 
the ridge of the'Ghauts, and far fi'om the sea, is about as 
great as it is at Bombay. There can be no sea breeze at 
Poonah, as the mountain range is between it and the sea; 
but are there not diurnal winds of similar character to those 
on the coast? Corresponding registrations at Poonah, Bom- 
bay, and some intervening place on the west of the Ghauts, 
might furnish valuable additions to our stock of meteorological 
information, and enable us to trace the operating causes as 
they pass fi'om one meridian to another, and might thus fur- 
nish us with more conclusive evidence of the nature and causes 
of the hourly alterations which occur in the atmosphere than 
any that can be adduced at present. 

XLI .  Remarks on the Extractive Material of Urine, and on 
the E~'eretion of  Sulphu'r and Phosphorus b~t the Kidne~ts in 
an unoxidized state. By EDZ~VI~D RoI~ALI)s,Ph.D.,Giessen% 

S OME months back, at the instigation of Dr. Golding Bird, 
I undertook some experiments to ascertain whether, in 

eases of diseased and imperfect function of the lungs or liver, 
when the normal quantity of carbon could not be discharged 
fi'om the system by those ehannels, the kidneys undertook an 
extra duty~ and whether under such circumstances an excess 
of carbon could be shown in the urine above that usually 
secreted under healthy conditions. 

Should this question be answered in the affirmative~ and 
should it be found that a larger amount of carbon was excreted 
by the urine in persons affected with such diseases, a practical 
application might reasonably be made of the fact. Fox" by 
stimulating the kidneys to still greater exertion, the amount of 
work required of the lungs or of the liver could be lessened, 
and thus a better chance offered them of being restored to a 
hea!thy state. 

'I he method proposed for solving this problem was, to pre= 
cipitate the urine of different patients suffering from diseases 
of the kinds mentioned, with basic acetate of lead, keeping it 
slightly alkaline by the addition of a few drops of ammonia, 
then to ascertain the amount of organic matter contained in 
the precipitate, and in particular the amount of carbon, and 
lastly to compare these quantities with those obtained in a 
similar manner from the urine of healthy individuals. 

* From the Philosophical Transactions for 1846, part iv. ; having been 
received by the Royal Society April 25, and read June 18, 1846. 
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In endeavouring to determine the amount of organic matter in 
the lead precipitate by burning, as likewise in determining the 
quantity of carbon by an elementary analysis of the same pre- 
cipitate with oxide of copper, results were obtained which did 
not agree, and many difficulties arose which it is not necessary 
to state now, but which rendered it absolutely necessary to 
separate by some means the organic matter from the oxide of 
lead before submitting it to analysis, and even that we might 
obtain accurately its quantity. Whilst employed in seeking 
an accurate mode of separation, Dr. Scherer's paper appeared 
on the extractive matters of urine v, in which a successful mode 
of separation is described, and the question at issue answered. 
Dr. Scherer finds that the extractive or co]ouring matter of 
the urine contains a larger quantity of carbon and hydrogen 
when obtained fi'om persons in whom the normal function of 
the lungs, of ttle liver o1" of the skin is deranged, than when 
taken from healthy subjects, and that the same excess of carbon 
passes off by the urine when the diet is more than usually rich 
in that element. From his paper however it does not appear 
that the quantity of this extractive or colouring matter passed 
during a certain space of time has been ascertained, and it 
strikes me that he assumes the quantity of extractive to be the 
same in all kinds of urine; th isI  think requires to be proved 
before it can be positively affirmed that more carbon and hy- 
drogen do pass off by the urine in such diseased conditions, as 
a larger quantity of less highly carbonized extractive matter 
might compensate for the excess of carbon in the more highly 
carbonized, supposing the latter to be in less quantity. The 
relative quantity of these matters, and likewise the relative 
quantities of urea in a certain amount of urine, must be ac- 
curately determined betbre the conclusion can be considered 
as absolutely proved. 

Whilst engaged with the foregoing researches, it occurred 
to me that it might not be devoid of interest to the physiologist 
to know the amount of sulphur which was secreted by the 
kidneys in an unoxidized state. That urine does contain sul- 
phur, not in combination as sulphate, is evident from the smell 
of sulphuretted hydrogen which, mixed with that of ammonia, 
is evolved from it whilst undergoing spontaneous decomposi- 
tion, also from the blackening which white lead paint suffers 
when exposed to the gases arising from putrid urine, and like- 
wise from the fact, that urine allowed to putrefy in a glass 
vessel containing oxide of lead as one of its constituents, per- 
manently blackens the glass. To  set the fact beyond doubt, 
two portions of urine, previously deprived of mucus by acetic 

* ,4nnalen der Chem. und Pha,'m, Ivii. 180. 
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acid and filtration, each consisting of foul" fuid ounces, were 
measured; the one simply evaporated and burnt, the other 
evaporated and afterwards deflagrated with nitre. Each por- 
tion was then dissolved in dilute nitric acid, leaving a minute 
insoluble residue, and the sulphuric acid precipitated by 
chloride of barium ; the results were as follows : -  
Foul. fluid oz., simply incinerated, gave Four fluid oz., deflagrate¢l with 

grs. gr. nitre, gave in grams 
BaO SO~ 2"656---S0 z 0"902 BaO 803 5"697=SO 3 1"954 

= S  0"366. mS 0'783 
The quantity of sulphur in four fluid ounces not excreted in 

the state of sulphate was thereibre 0'417 grain. To ascertain 
the quantity of sulphur excreted by the urine in twenty-four 
hours in an unoxidized state, the whole quantity passed by 
three individuals during that time was collected on different 
days and measured; its specific gravity was taken, and after 
being filtered fi'om mucus, two portions of each specimen were 
measured in a specific-gravity bottle containing 1000 grain 
measures; one portion was simply acidified with nitric acid, 
and the sulphuric acid precipitated by nitrate of barytes. The 
other portion was evaporated with nitre and deflagrated, and 
the fused mass treated with dilute nitric acid and nitrate of 
barytes. From the difference in the quantities of sulphate of 
barytes obtained, the amount of sulphur not in an oxidized 
state was ascertained. The results from five different experi- 
ments are shown by tile following table. 

Table, showing the relative proportions of sulphur free and 
combined with oxygen excreted by the kidneys in twenty- 
four hours. 

Specific gravity. 

Sulphateofbary tes  from the  2. 
acid exist ing in the  urine.  J 

Sulphate  of barytes  p rec i - '~  
p i ta ted  af ter  oxidat ion o f ~  
the  free sulphm' . . . . . . . . .  J 

Quant i ty  of unoxidized sul- 
p h u r  . . . . . . . . . . . . . . . . . . . . . . . .  3 

Free sulphur  excreted in '~  
24 hours  . . . . . . . . . . . . . . . . . .  . /  

3 '715  4"998 

8 fluid- i 
Dllnces. 

I'014, 

tO0 grs 

0"312 

0'441 

0'017 

4"639 4"998 

41"5 fluid- 6"2"5 fluid- 56 fluid- 43'5 fluid 
o . . . . . . . . . . . . .  _ _ _ _ _ ~  o u o o o ,_____:  [ o nncc~ 

1"019. 1'017. 1'022. 1'016. 

In 100 grs. IIn 100 grs. IIn 100 grs. IIn 100 g~ 

0"427 0 '414  0 '715  0 '386  

0,563 0.546 0.8"26 0 '507 

0 .018 0"018 0 .0153 0.016, 

3"866 3"247 

Quantity of urine in 24 hours. 

It  thus appears that from three to five grains of sulphur 
pass off daily by the urine in some other combination than as 
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~56 Dr. Ronalds on Sulphur and Phosphorus in Urine. 

sulphurie acid, and that these three to five grains amount to 
about one-fourth of the whole quantity of sulphur excreted by 
the kidneys. With a view to ascertain what compound con- 
tained this sulphur in the urine, I have examined the preci- 
pitates produced in urine by neutral and basic acetate of lead, 
after the separation of the s ulphates by barvta, and find that 
they only contain traces of sulphur. The'colouring matter 
described by Scherer, and obtained by the method he adopts, 
likewise contains only a trace; whereas the liquid containing 
the urea, generally considered free from all other organic 
matter, which remains on the separation of the precipitate by 
basic acetate of lead, contains nearly the whole of this excess 
of sulphur, but how combined I have not yet been able to 
ascertain. The determination of this question, which I pro- 
pose to examine, may possibly lead to some interesting facts, 
and perhaps throw some light upon the question respecting 
the formation of cystic oxide. 

From some preliminary experiments made for the purpose 
of ascertaining whether phosphorus was contained in urine ill 
any other compound than as phosphate, the following results 
were obtained. 

To the four ounces of urine employed for the preliminary 
determination of the sulphurie acid and sulphur in the former 
experiment, after the precipitation of the sulphuric acid by 
barytes, some more nitrate of barytes was added and then the 
whole carefully neutralized with ammonia. The following 
quantities were obtained : -  
Phosphate of barytes obtained from the Phosphate of barytes obtained from 

P05 naturally contained in urine was urine after deflagration with nitre was 
BaO PO5 5"775 grains BaO PO 5 6'532 grains 

=PO~ 1'834 = P O 5  2.074 
w.P 0"805; = P  o.91o; 

showing an excess of phosphorus over that contained as phos- 
phate in the four ounces of urine to be 0'105 grain. 

In another experiment, in which the same portions of urine 
were emplo ed as at the fifth column of the foregoing table, Y 
the following were the results : -  
Phosphate of barytes obtained from the POs Phosphate of barytes obtained from 
naturally contained in 1016 grs. of urine. 1016 grs. of urine after detlagrating 

with nitre. 
BaO PO 5 8'135 grains BaO PO 5 5"313 grains 

-- PO a 0"993 ---- PO 5 1"687 
-- P 0"435. = P 0'740 

Therefore 0'305 grain of phosphorus was contained in the 
1016 grains of urine in an unoxidized state, which, calculated 
for the whole amount of urine passed in twenty-four hours, 
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would amount to 5"896 grains. In some other specimens of 
urine which I examined there was however no approach to 
this quantity of phosphorus in an unoxidized state, and as 
the mode of analysis employed in these preliminary experi- 
ments was not the most accurate, I intend to make the deter- 
mination of the quantity of phosphorus the subject of further 
experiments. 

The only opportunity I have had of examining urine in a 
diseased state, was a portion obtained fi'om a patient suffering 
fi'om diabetes mellitus. As might have been anticipated fi'om 
the character of this disease, the amount of sulphur which the 
urine contained in an unoxidized state, was considerably 
greater (by one-fourth) than in healthy urine. 

The diabetic urine had a specific gravity of 104~6. 
Of  this urine 1046 grains, precipitated with nitrate of ba- 

rytes, gave- -  
4"308 grains sulphate of barytes= 1"479 grain SO s =0"592 

grain S. 
After the precipitation of tile sulphuric acid by baryta, the 

urine was evaporated down with nitric acid, mixed with nitre 
and deflagrated. An exeess of nitrate of barytes having been 
used to precipitate the sulphurie aeid, there remained on 
treating the fused mass with dilute nitric acid, an insoluble 
residue of sulphate of barytes, the sulphurie aekl of which had 
been derived fi'om the oxidation of the sulphur by the nitre; 
the sulphate of barytes amounted to 

1"837 grain =0"629 grain sulphurie aeid -'0"2.51 grain sul- 
phur, or 0'024 per cent., 
whilst in healthy urine the sulphur in this state never exceeded 
0'018 per cent. 

X L I I .  Note on a System of lmaginaries. By A. CAYLEY% 

T H E  octuple system of imaginary quantities, il, i~, i~, i 4, i 5, 
io, i ,  which I mentioned in a fbrmer paper, (and the e0n- 

ditions for the combination of which are contained in the 
symbols 

12~, 24,6, 374~ 145, 275, 365, 167~ 
i. e. in the formulae 

i~ i 3 = i 1, i s i, ----- i~, il ie =/3, 
isia-- -- i  ~, i, ia=--ia, iai~=--is, 

with corresponding formulae for the other triplets i 3, i 4, i, &e.,) 
possesses the following property ; namely, if i ,  ~,  i be any 

* Communicated by the Author. 
Phil. Mag. S. 3. Vol. 30. No. 201. April 1847. T 
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